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T
Trichilemmal carcinomas (TCs) are 

rare, malignant, adnexal neoplasms that 
di� erentiate from the outer root sheath 
(ORS) of the hair follicle.1,2 These tumors 
predominantly occur in elderly patients on 
sun-exposed areas, speci� cally on the head and 
neck, with the face being the most common 
location.1,3 The mean age of diagnosis is 70 
years, with a slight male predominance.3,4

These lesions are commonly identi� ed as 
papular, nodular, and sometimes exophytic. 
They generally arise de-novo but might also 
derivate from an underlying proliferating 
trichilemmal cyst with a loss of p53, a 
seborrheic keratosis, a nevus sebaceous, or a 
scar.5–8 They can be locally aggressive and can 
exhibit telangiectasias and ulceration due to 
local destruction. 

This entity was � rst identi� ed and 
documented by Headington9 in 1976, who 
described an epidermal-based tumor composed 
of atypical clear cells derived from adnexal 
keratinocytes. Known risk factors include 
ultraviolet (UV) and ionizing radiation, a history 
of local trauma or burns, immunosuppression, 
and inherited conditions like xeroderma 
pigmentosa and Cowden disease.3 While 
the clinical di� erential diagnosis commonly 
includes basal cell carcinoma (BCC), squamous 
cell carcinoma (SCC), and keratoacanthoma, 
the histopathological di� erential also includes 

trichilemmoma, trichoepithelioma, clear cell 
SCC, clear cell porocarcinoma, and clear cell 
hidradenocarcinoma. The main di� erentiating 
histological feature in a TC is the evidence of 
trichilemmal keratinization, where the tumor 
exhibits an absence of granular layer between 
the stratum spinosum and stratum corneum.1

The standard of treatment for TC is wide local 
excision (WLE) with tumor free margins; 
however, there has been increasing evidence 
regarding the e�  cacy of Mohs micrographic 
surgery (MMS).

CASE PRESENTATION 
Here, we present the case of a 66-year-old 

Caucasian male patient who visited our clinic 
for a routine full body skin examination and 
was diagnosed with a biopsy-proven TC. The 
patient had a history of actinic keratoses 
treated with topical 5-� uorouracil (5-FU) and 
BCCs status-post excision and MMS. During the 
physical exam, a pink to erythematous, pearly 
plaque with arborizing telangiectasias and 
� ne scaling was located on the right central 
anterior neck; no ulceration or discharge 
was noted (Figure 1). Tangential shave 
biopsy of the lesion was performed and the 
histopathologic report revealed an adnexal 
neoplasm with trichilemmal di� erentiation, 
desmoplastic component, and atypia with 
margins involved (Figures 2A, 2B, 3A, and 
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3B). Immunohistochemical staining (IHC) was 
positive for CD34, and tumor cells displayed 
uptake of the Ki-67 proliferation marker; 
staining for p53 was negative (Figures 4A–4C). 
The di� erential diagnoses, as described by the 
pathologist, included the favored diagnosis of 
a well-di� erentiated TC versus desmoplastic 
trichilemmoma with atypia. The pathologist 
suggested complete removal of the lesion with 
further evaluation. The patient favored WLE 
over MMS and was treated successfully with 
3-mm margins. The � nal pathology report 
identi� ed no residual adnexal neoplasm and an 
incidental super� cial BCC with free margins.

DISCUSSION
TC is a rare, adnexal tumor with evidence of 

follicular ORS or trichilemmal di� erentiation. 
It is considered the malignant analogue of the 
trichilemmoma.10,11 This tumor typically a� ects 
hair-bearing, sun-exposed sites of elderly 
individuals, though it can occur in non-sun-
exposed areas in an immunocompromised 
host.11,12 By 2014, 103 cases of TC had been 
published, with 82 cases providing anatomic 
distribution data, half of which occurred 
on the face.3 Actinic damage is thought to 
play an important role in the development 

of this malignancy and solar elastosis is 
frequently found surrounding the tumor.13,14

The clinical presentation is variable and can 
be described as an asymptomatic, � esh-
colored to reddish brown papule or nodule, 
often with an accelerated growth phase.11,15,16

This commonly exophytic lesion can display 
overlying hyperkeratosis or ulceration. In our 
case, it mimicked a BCC by manifesting as a 
smooth-surfaced, pearly pink plaque with 
arborizing telangiectasias, a well-known 
dermoscopic � nding in BCC that is also seen in 
adnexal tumors.17 Due to its nonspeci� c clinical 
appearance, it can also be mistaken for SCC, 
keratoacanthoma, proliferating trichilemmal 
tumor, or amelanotic melanoma.3 Aside from 
one case in which multiple TCs were found 
on the chest of a patient with a history of 
abundant exposure to chest-directed ionizing 
radiation, this tumor is generally observed as a 
solitary lesion.18 Following its initial description 
by Headington in 1976, TC made a resurgence 
in the early 1990s when multiple case series 
were published further characterizing the 
clinicopathological features.12,13,19,20 These 
case series described TC to exhibit a relatively 
indolent clinical course; however, on occasion, 
recurrence, local aggression, perineural 

invasion, and distant metastases have been 
observed.3,15,21–24

Due to its ability to resemble many di� erent 
clinical entities, the diagnosis of TC relies on 
histological evaluation, accompanied by IHC if 
necessary. Microscopically, TC features a solid, 
lobular, or trabecular growth pattern often 
centered around a pilosebaceous unit.20 The 
extent of this neoplasm can remain con� ned 
to the intraepithelial space or spread to the 
reticular dermis.25,26 The tumor cells are clear, 
polygonal, and glycogen-rich (periodic acid-
Schi�  positive [PAS], diastase-sensitive2,3,10) 
reminiscent of the clear cells of the normal 
ORS.27 It exhibits peripheral palisading of 
basaloid cells abutting a sometimes thickened 
hyalinized basement membrane. Upon 
closer inspection, cytologic atypia, nuclear 
pleomorphism, prominent nucleoli, and a high 
mitotic index can be seen.26,28 The atypical 
keratinocytes sometimes show a tendency for 
pagetoid spread.25 When present, trichilemmal 
keratinization is a signi� cant feature aiding 
in the histologic diagnosis. Analogous to the 
trichilemmal keratinization seen by the outer 
sheath at the isthmus of the hair follicle, 
the lack of a granular layer leads to abrupt 
nonlamellar keratinization. CD34 stains the 
external layer of the ORS without labelling 
the rest of the follicle, so it can be used to 
suggest outer sheath di� erentiation.10,29 Ki-67 
and p53 labelling can be used to support the 
malignant nature of a suspected TC.2,5,28 Though 
it appears to be cytologically malignant under 
the microscope, TC typically demonstrates 
nonaggressive clinical behavior.

Histologic mimics include other 
tumors of trichogenic origin, such as the 
trichilemmoma, desmoplastic trichilemmoma, 
infundibuloma, proliferating trichilemmal 
tumor, and trichoepithelioma. Desmoplastic 
trichilemmoma shares similar histologic 
features with TC and displays a central 
zone of irregular dense sclerotic stroma 
that can resemble invasive carcinoma,30

yet trichilemmoma and its desmoplastic 
variant both lack the marked pleomorphism, 
cytologic atypia, and mitotic � gures.3,11,25

Infundibulomas, also referred to as tumors 
of the follicular infundibulum (TFI), can be 
distinguished by their strands of eosinophilic, 
pale keratinocytes with interlacing connections 
to the epidermis and hair follicles resulting 
in a reticular appearance.31 A proliferating 

FIGURE 1. The patient presented with one hyperkeratotic pink papule (A) surrounded by generalized 
hyperpigmentation, hypopigmentation, and di� use actinic damage. The papule labeled as (A) was also biopsied and 
diagnosed as a basal cell carcinoma. Focusing on the right central anterior neck is a pink to erythematous atrophic 
plaque with arborizing telangiectasias (B); this represents our area of interest and the subject of this case report.
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trichilemmal tumor exhibits very similar 
features as TC, but the presence of well-
circumscribed borders, areas of calci� cation, 
foreign-body reaction, and distribution 
to the scalp can be useful diagnostic 
discriminants.9,27,28,32 Trichoepithelioma shows 
evidence for di� erentiation toward the ORS and 
therefore has many overlapping features but 
distinctively displays lobules of basaloid cells 
with keratin horn cysts.26,27

It is also important to di� erentiate TC from 
many cutaneous tumors that can display clear 
cell changes, notably clear cell squamous 
cell carcinoma (CCSCC), BCC, sebaceous 

carcinoma, clear cell porocarcinoma, clear cell 
hidradenocarcinoma, balloon cell melanoma, 
and metastatic renal cell carcinoma. 
Di� erentiating between TC and CCSCC can be 
the most challenging, and some even question 
whether a distinction truly exists.10 Features 
suggestive of TC over CCSCC include foci of 
trichilemmal keratinization,21 cytokeratin 7 and 
17 positivity,33 epithelial membrane antigen 
(EMA) negativity,33 lobular proliferation,18,21,28,34

peripheral palisading, a hyalinized basement 
membrane, a pushing as opposed to 
in� ltrative growth pattern, and glycogen-rich 
cells.10,26,35 BCCs can contain minor areas of 

clear cell change, but it remains identi� able 
by its background changes consistent with 
a traditional BCC36 and positive staining for 
Ber-EP4.1 Sebaceous carcinoma is generally 
located around the eyelids and demonstrates 
foamy PAS-negative clear cells with centrally 
located, indented nuclei.21,36 Clear cell 
porocarcinoma and hidradenocarcinoma 
display ductal di� erentiation as evidenced by 
positive CEA and EMA stains.37 Additionally, 
there is absence of peripheral palisading, 
and they can show intracytoplasmic lumen 
formation.26 If melanoma is suspected, S100 or 
HMB-45 staining can be performed.26 Lastly, 

FIGURE 2. In our patient, the area of concern was biopsied and sent for hematoxylin and eosin (H&E) staining. A) This low-power image demonstrates mild hyperkeratosis, variable 
parakeratosis, and focal pagetoid spread in the epidermis. The dermis contains a clear cell in� ltrate with intracytoplasmic eosinophilic inclusions. There is evidence of peripheral palisading 
along a thickened basement membrane. B) There appears to be a pushing and rolling border containing a clear cell population, surrounded by lymphocytic in� ltrate (H&E, 4×)
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FIGURE 3. This high-power image demonstrates A,B) abundant polygonal cells with clear cytoplasm, prominent nuclear pleomorphism, scattered inclusion bodies, and B) a small 
focus of desmoplastic change (H&E, 10×).
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the diagnosis of cutaneous metastatic renal 
cell carcinoma is supplemented by IHC analysis 
with markers, such as EMA, CEA, renal cell 
carcinoma marker, and CD10.38,39

WLE with histological demonstration of clear 
margins has traditionally been the treatment 
of choice.2–4,20 Anecdotal reports equate the 
risk of recurrence and lymph node metastasis 
to that of SCC,40 and, therefore, TC is treated 

accordingly.3,16 Surgical margins generally 
emulate the 4- to 6-mm standard margins for 
SCC,16 though a few authors suggest utilizing 
safety margins greater than 1cm.15,41

MMS has been increasingly employed for 
numerous rare adnexal tumors, including TC.42

By 2014, at least seven cases of TC had been 
treated with MMS,3 and another seven were 
reported in a single-center series at the Mayo 

Clinic in 2015.4 In the Mayo Clinic study, four 
of the seven cases were successfully cleared 
in the � rst stage using margins that ranged 
from less than 1mm to around 5mm.4 Of the 
collective 14 patients treated with MMS, one 
had recurrence after multiple excisions and 
MMS, required a second MMS, and remained 
tumor-free 24 months following the second 
MMS.21 In comparison, of 35 cases of TC treated 
with WLE, recurrence occurred in three patients 
with an average follow-up of 33 months.3 In 
another study of 26 patients with TC treated 
with WLE showing tumor-free margins, 
recurrence occurred in two patients.41 Since TC 
predominately a� ects cosmetically-sensitive 
regions—namely, the head and neck—and 
typically follows a clinically indolent course, 
margins greater than 1cm can excessively 
deplete healthy tissue. This is a therapeutic 
gap that MMS can potentially � ll, and the 
recurrence rate appears to compare favorably 
with that of WLE, though conclusions are 
limited by publication bias, the retrospective 
nature of these studies, and the small sample 
size.

Other treatment modalities have been 
used for TC. In a patient who declined surgical 
intervention, imiquimod 5% was applied three 
times a week for eight weeks and there was 
no evidence of recurrence 16 months later.43

In patients with profound tumors on the head 
and neck, radical resection with neck dissection 
and postexcision radiotherapy has been 
performed.44

Metastatic disease seldom occurs but 
carries a poor prognosis when it does. A few 
chemotherapeutic regimens have been used 
for metastatic TC. Cisplatin in combination with 
either cyclophosphamide, 5-FU, or vindesine 
and bleomycin have slowed the progression 
of metastatic disease but have not been 
curative.23,41,45 While recurrence is rare, patients 
should be examined for such sequela with 
periodic surveillance. 

CONCLUSION
In summary, TC is a rare adnexal tumor 

that grossly and microscopically mimics many 
entities. A biopsy is essential for diagnosis and 
often requires supplemental immunostaining. 
It should be distinguished from other tumors 
of follicular origin and from other cutaneous 
malignancies. Complete excision with tumor-
free margins is the typical treatment modality, 

FIGURE 4A–B. IHC was positive for A) CD34 and B) Ki-67
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though MMS has some advantages, including 
comprehensive visualization of the margins 
and greater preservation of healthy tissue. 
As we struggle for uniformity in treatment 
recommendations, the therapeutic modality 
and surgical margins should be decided on 
an individual basis considering the patient’s 
preference and the lesion’s clinicopathologic 
features. For instance, in the present case, 
given the cosmetically sensitive location, mildly 
atypical histologic features, and the patient’s 
preference to avoid MMS, we adopted 3-mm 
margins, which successfully produced tumor-
free margins. Further characterization of the 
true nature and behavior of TC would contribute 
to a standard treatment recommendation. 
Additionally, a study comparing MMS to WLE 
for the treatment of TC would be of great utility, 
yet such an endeavor is limited by the rarity of 
the disease.
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